NUCLEIC ACID PROBE FOR DETECTING GENUS SELENOMONAS BACTERIUM, 
AND METHOD FOR DETECTING BEER-CONTAMINATING BACTERIUM 



Publication number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 

- international: 



- european: 
Application number: 

Priority number(s): 



JP2003061675 
2003-03-04 

YASUHARA TAKAOMI 
ASAHI BREWERIES LTD 

C12N15/09; C12Q1/04; C12Q1/68; G01N27/447; 
G01N33/483; G01N33/53; G01N33/566; G01N33/569; 
G01 N33/58; C12N1 5/09; C12Q1/04; C12Q1/68; 
G01N27/447; G01N33/483; G01N33/53; G01N33/566; 
G01N33/569; G01N33/58; (IPC1-7): C12N15/09; 
C12Q1/04; C12Q1/68; G01N27/447; G01N33/483; 
G01N33/53; G01N33/566; G01N33/569; G01N33/58; 
C12Q1/04; C12R1/01; C12Q1/68; C12R1/01 

JP2001 0255770 20010827 
JP2001 0255770 20010827 



Abstract of JP2003061675 
PROBLEM TO BE SOLVED: To provide a 
method for detecting a Selenomonas 
bacterium which is a bacterium harmful to 
beer, a method for identifying the bacterium, 
and a method for determining the bacterium. 
SOLUTION: The sequence of a gene which 
encodes the 16S rRNA of the bacterium, 
containing one part of all parts of a base 
sequence represented by a specific sequence. 
A single strand oligonucleotide having a 
sequence targeting the 16S rDNA and 16S 
rRNA of the bacterium to selectively detect the 
bacterium has a specific sequence or the 
corresponding complimentary chain. 
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[KB] t-^fl-efe^^U/^tXlI (Seleno 
monas) tfcttBflBOHS, **=!±K«HG> 

NA & £>tfl^16S rRNASaittf^SKMtffcoT. 1*3*- 
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[IS^l] tU/^tX (Selenomonas) KB£3« 
IZ16S rRNA^SWir-r^ffi^'J-CfcoT. M^U=T^^U 

[if#Jg3] h l/-^-t«^TU^ C <h 

-r«i»*ai *fci±2i::Ktta>tf-'j=rx$ K e 

[R*«6] WH^6M**flMl a r &xn<t. i$SBM£ 

*fcr*2izia«<7)t,<DA^bS«*+t4^-u =fx 
z?tv>?ju<D&mt<Dm<D/\<<yv?'<-e— ->a >r 

[R*J17 3 S»ib»«tt*fcl* 
5fE«<0*#X:7x^ ■ -feUtfvXfl>ttffi*Sfeo 

[is*«8] i»i*a«t5sa^ iSib^R^^ *=«= 

SSSaaS"i"4*ftA^ F I SHa (fluorescence in si 
tu hybridization) . K*V h-^P'V h^. ifif>^P 
hi*. J—*fz*-Jnv h&(Dlvr*ifr-t!fcS>R*3»5 
E«C0>#X^X7 ■ -bL/fi/XCDttm**. 

***S9£-f F I SHI h-^P-y h 

a. ^n* / — «f>^P*y hm<Dl^Ftifr 

■eft-5B*S6EB©>**X7i7 • •teHrvxtDigg 

[R#*i i] R»lz*«Lfc»HRR*H»*i::«B 
Ml:iiBA*1±<&xg£. RK»$»*3Ki *fctt2lzffi 



*tz\tm&<D&&zrn-7t. s^yvm -tf— i >a> 

TC^Jlt^Igi, R:7n — ^£RK»(Dffl»<D« 
[R*«i 2] /W ?'jy-fif-: >a fi2/&<Z> 

10 [Rxgn 3] a*3Si * fcf*2i-ism(7>*y =f*? u 

[O O O 1 ] 

20 itmmmo^&izm^-^o 

[0 0 0 2] 

ss&^ttc: totii, K&a&fr £ mm* -eomtuwM 

»fcJER-r*t4:tplc % e-^4r*RO>39fft«aai=3E 
*lw*i|S-r4i&»tt*<K*oTt^-6 0 ieilliltfc 
4 If— LT, £X (Pectinatus) 

JBR^*<Dat^bW5fi«««-efe*>*X7x^ (Megasp 
30 haera) RRA«tt6*tXfey. ^I^^f^-^II 

LTfilSSJh/Cl*4&. — HzUy^e-^X (Selenomona 
s) jg@. if-T^-f^X (Zymophilus) JSSl*. fifc 
¥WW«C4PectinatusRRlzaftT5ft< . *<DJBffl*« 

Ti**rt«d— Ju+^<B£«fei*r5£*/*ffc<* f— ;us 

[0003] tot, ^f*-$XlHr>^7i 

40 ESiJT*^4. +»WRn-eRRO>Kt^«RRKKRttC 
50 ^>fflR^bDNA*aaSLT»£(D^-y 3K^7 u^-^ K* 
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V 



V — t LTPCR (Polymerase Chain Reaction) £ 

[0 0 0 4] L*U C*i60)»ai*fit«. £fcl4*Ift 

*tt**ftl**^ tiL<M:9tta)*L<lil^m&£Wtt 
ttk*i:LT«»LTL^4«l«ttKH-e#ftl\. * 

^S0)MBttlK«mr«fe«>a>9«fttt«J:tlllttU 
46tfl:lfiMtil^MlitMi:f« 0 ft-tf 10 

[0 0 0 5] 

-/WWcDllCHfc ft«i^B9 Ltti^e— ;nrtt»« L 

ttl*£*<DU# % /— ARNA (rRNA) fccfctf U Tpl/— ADNA 
(rDNA) *0>a»a>ttMEMlzffi«»3S:^ 'J zf * ^ 

f KSSftt^tot'fc^o *«wa>»ja>awtt, -tie 20 

8 i \ >T 3" 1 J # 4 -B — i > a > T ( z I x X T <? -fe X rT fiE <!: 2 

<7)gftl4Ml::. 513 ft hi/- t^-T*SSILfrC^f,<D^ 
ya'*^U*^K£:7P-3~£LT^f&£i±T. 'W3f 

& b t; neit **as»«t * c t ffcs. amy* 

AI45S. 16SfccfcT/23S rRNA <t fl^^d^ft < £ 3 ~I 
§10>RN A#~F£^t;o Si6*Jl3Z^^(7>«HTr[i. ~£R 30 
3*fi-e»^**t4 R N A»T-<D*^*rz««Lr 
**Wirfcl^T. a«OU* % y-ARNA (rRNA) 
f4. I^Lttit^§o C<Dffiffia>5pJjS0>-Ol*. 
r RNAA<^*rLN^8ate^T^(CfiSlw#^S<t^ 

[00 0 6] **w*j:yB«ifcH*-r*«ric. i&ej-fc 
-So «*.tf* ^-y =f5?^ K(D««*e-efc 

i£|::/W3"y y-<XT?*-6ta>T:fcS(*<fcl>. 3*-y =T3? 
*U*-f K (*fcl*. U**- KK») 14. #J;~LI4. 50 



[00 07] r/w ^y$r* 3 >j 14. a«o££ 

«±#. S^o^W3S*SM*^J:^rM*L-C- 
*M£iiMr«::££9flE3*i«. /W "7 "J y-f-tf— > 
a><Dftftl4. rxh'J>vi>y-j "T3St3*SlSft 

i4?s^o o*y. i««c/\-f?u «r-f4f— >a>ftftt 

14. »I=^p-^/«»=*MO«»MSL ft&tfl=2 
SS& £<D/W "7 y y-f -tf — v a >J5J£/ < ~7 > — $ — CD 

y. awaftfH*. a»oa«#o>iig*a>iBHrti=fe^ 

[OO 0 8] *fc, rffif^T'fc^J £14. 2{@^fc(4^ 

Hfcia>S"*&LM*/<— fe >f-v"C?i Ls ^J^.14 2 
<KDE^jra^90%ffl|^-efc^<tl4. mi <DS9J(D**(Z> 

90%*^ 2 o>E9iia)4kX ^ i-v v ^-r s - <t ^mi* 
-r^o r^p-^j 14. ato&*ifcftfrKvw?'j? 

— A RNA, */=l*y #7-AD N A (rDNA) 

-<-tf — i/a>ffi*<**J^fifc-r^. Wx.lt 10-100 

;u*y*x-7 7 ^— . tf) % fe***^b^<b*tt. fell 
1*. a*ttt l < i*«*tt<b*«. K*ato> 

[0 0 0 9] r^"7 *< "7 — J (4. ^^1*10-100 

^K*tt**^ ^o^^i4pcr (#y>9— tfX 
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hj tmtti&y* ;u£-±T*(0£#5i(0&fij(uANiATi 

S Molecular Cloning, Cold Spring Harbor, 198 
2). r+rtP>^D^hj £P¥l*h,SDNA»»<Z)fi« 
(SOUTHERN E. M. , Mol. Biol., 98, 503(1975)) „ Xj 

[0 0 10] 

[$£f£(0^l£(0J£®] **B§lZcfc#Ltt. te<OJIi:iti£L 
10~100CDX* U*^ K»tf*<»«S*i4. **81<D5l 10 
«*att^5fcfcl^lUI!-efc5. ±IE:a* U*^ h*(04> 

fc< ttio«a>a«LfcttMic»Lr«*ltt'Cfc*^ 
£fcl***;h.i'>£:< i t90%ffif^fc&:7p--:?t3: 

^SC016S rRNA*fcl*16S rDNAOHH&IZ** L T^ffi^JT* 

«k««»i*E2?ij»#i -ii^fik-tyn-ymz&ym 

***L4iB9J(D»A^fea«*^*iB^J*(Dt^*t36^0« 20 
(DaMSLfctf-y zaX* U*^ K££-fc£9J0>d>tt< it 

9o%^z^Lr^s^^e*)T*fe^A^^fcli^4^i^e^T*fe^o 
[001 i] tJfflwta-ott, if— ;us«ffl»a)3 
tt*aas*4fcafra>t<&T?fc£« ca>*att. ^hikisbm 
&^?i*«KiMDfc«i^:/:7;u£d?tt< it i *I^<o 

XlIW r RNA^tdi r DNAthg^C/N^^'J^ 

-f X-T£ftio~ioox£ K*frf £o 

I*. gS^P-WSW r RNA^fcli r DNAig$t 
Wlwtt* LT»M**{** * J: 5 l=/N-f ? U y-f 30 
4f-i/a>ft#*tt»lc^L. flttMSi (i * 

^7 U^"^ K*#t;BB*U(D#fc< i t90%lz»LTffiH« 
[0012] *J8W©^n— ^te* tf— ju&tf tf— julf 

^IZ^LT. «Wi-r&fc*—-MfM<D16S rRNAP^04# 
i"Cfcofc. Z*U** 16S rRNAft 

£X (Pectinatus) IIi:>^7i7 (Megasphaer 

a) M*ot- ;ujljSfiKB«izs*LT-te \yJ ^txi 



(Selenomonas lacticifex) (016 S rDNA(01££iJ 

<nmm-Jn h=»— ;nzj=ysueu -buy 

(0 it ffc 6*1 i£H£31l["efe<b Pectinatus f r i s ingens i s. Pec 
tinatus cerevis i iphi I us. Megasphaera cerevisiae. Z 
ymophi lusHM x tf— ;U^"lF!ii L"C$3J £*l£>Lactobac 
illusJBS. *f=ttE.col i£^£Mfe(0gBMl6S rOKAOM 
mt&mLtzo , Z(DRS*»^ -feu/ ^XgSlZfcf 
Lt^l^^n-^^ii#i -7(7>^i <KttL 

[0013] **wa>^n— i*WJ*\<<-} 

*) V Kft2E£3* (fluorescence in situ hybridization 
(JilTFISHiBg-T) ) |ZJBI*4C tf — 7UX 

t/tf-;uSaS^*(0^»S*fctt. tf-;uK&Jl*>T* 
ft^a>a«T3^&*a**LfctW*. aM>#JBt*fci*if 

WIzftAU *ZLlZ?Ftt-r£l6S rRNAW<7)«WaJtttCjg 

^•Jjr-fXti. cofglz. atii:?P-:7£. St£M4f53 
■T £ d i -e«Ji»a/\-f ^ U y-f -tf- v a 

^^iciot^-^ 'J >?t5Ct*^l > „ fci 

Tx -b Uy ^E"^-XMB(016S rDNAt L < li!6S rRNA^ii 
tfX'$& (PCR, RT-PCRfta o ^fflt^)^7 

[0 O 1 4] 

[ooi s] sisfli fish^iz^s e— j^m^mmcD 
am • 

JSmiil^TO 2 0(0^*^t>TfTofc 0 

[OO 1 6] (1 ) a^StaiCj:-5«* 
^-9->3f;U50nil^3a^5 1 ^-^lzAtL. ia^5>K (1 
O.OOOXg. 10»HB. 4°C) ZftlK ±L«**»TfflS^ 
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M%.& (4% w/v^/<^7t-s;UAT;UT : t K^#t?PBS) 

§0) 5 0%OI^ y —)V$;^t2PBS\zn\fA,m U FISH 

— ^f-f ^LfcX7-< K#7>l±l::--3>0>-MUE& % 70 
%x£ y — ;u>$. »^T99%x$y— ;u»4Mr*;h^*t2 
»BB»«L. R*ffl3*m\ FiSH(z«-rSK»«*i: 
Lfco FISHI^l^^^Q — "^tt. 5' S^FITCaiaiLtc 
S3t^P— 7&tie.mLtz. FlSHfi. 50 pmoic^^^^n 

-^^/W^'J^-tf-V3>$ (0.9MNaCI, 0.0 
5% SDS, 20mM Tris, 5mM EDTA, 10toA7 5 K, pH 

7.6) 2ou \$±&Ltzummmzmmt!i±* xas^ft 

g/ml<ODAPl£^fr^feRfilt£»J (SlowFade («»|SSO ; 
Molecular Probe%t) £ffll^T. ^»0fl&*Sr&U 

[ooi 7] (2) > (Cck^M^ 
^M-^V^U150ml^7K'J±l— h^CO> >^^> ' 

— (lSS47mm. ?LS0.4A<m) ^ R € I ttA U 
50ral<DPBS-C2iHlifc^Lt=o J&l^TIO ml 0>/\-f U 
y-r-tf— V3>/<^^T~ (0. 9M NaCI, 0. 05% SDS, 20 
mM Tris, 5mM EDTA, 10%7fr/UA7£ K, pH 7.6) T?2fc;$ 



U FISHlCgmUtco FISHli. 50 pmol CDg^fe Z?U — Z? 

^'J £V «tf— >3 >?$ (0. 9M NaCI, 0.05% S 
DS. 20mMTris, 5mM EDTA, 10%7tWUA7 5 K, pH 7.6) 2 
00// I^^^X^^^^-V— UIZ^STL. -C0±|CM# 

£i±. BSSSSof:ft>/<- ^40*0. 2BWBfr-D 

fco stmt. ^T^iiy^Tofcc /\>r 

°C0V\-r :7'J 2V if— •> 3 77- 100mU gll^T 

Jifc«aSffa®SJilcLra)i*-. * t>frza>®i::itl£io 

//g/ml<DDAPl£#t?^feRfrit£lJ (SlowFade(SftlSSS) » 
Molecular Probett) £<Dt!\ ^J&£^:feL> 

[0 0 18] FITC«»Lfc*#*Kl^a — :7*JB^TFISH 

Tca»LfciB^J»*i <&«««:7p-:7*fliivc-f >+r 
-f^W ^uy-f-lz— : >a>£f=f5£* Slc^*-.*: 5 1= 

»t|l*«ajS*tfcl\, ±&Lfc2o<a^&li0S^|z-St 

fey. xttSJStt^L^^-To 

[001 9] 









in— 




No. 








_l_ 


z 


2 


1 


5 


fl 


7 




DSM6308 


x 


X 


. -X. 


x 


X 




X 


fttntnvttri.'i nnretvi<trmhfl(t'i . 


DSM2D487 




X 


X 




X 


X 


X 


Mnrnnrttmann Gcaadsac 


DSM20462 


X 


X 


X 


X 


X 


X 


X 


Sfifanornnnfts fanrtrffhr 


DSU20I57 


n 


0 


O 


0 


0 


0 


0 


y^mnnhfkK gaucriflaoaas 


nSM9ff7SR 


x 


X 


X 


X 


X 


x 


X 




DKM?07fi5 


X 


X 


X 


X 


X 


X 


X 


LactabaGtthi& 


JCM1Q59 


X 


X 


X 


x 


X 


X 


X 




ATCC334 


X 


X 


X 


X 


X 


X 


X 




.lOMTIfH 


X 


X 


X 


X 


X 


X 


X 


/ flcfiaftacflto fimfnari 


OSM2Qfi90 


X 


X 


X 


X 


X 


X 


X 


f flfiflafaoghg pf/tntarum 


JCM1149 


X 


X 


X 


X 


X 


X 


X 


LoctiQGQCCus tactis 




X 


X 


X 


x 


X 


x 


X 


I Muconostoe hte^sx 


JOMS123 


X 


X 


X 


X 


X 


X 


x 




JCM58B6 


X 


X 


X 


X 


x 


x 


X 




K-12 


X 


X 


X 


X 


X 


X 


X 



[0 0 2 0] *fc % ^^<7)^P-^^^^(C^In^>^^ 

t&£ e 01 it ML :7p— ^1 £^p-:7 2£f53B#lzFiSH 

16SrRNArt(D«d«)««A<*ft-Sfc«). *0«»IZi/^^;U 

[002 i]H^^l2 fish^iz cfc-g>-b uy ^tXlf 50 



sxMi ©crfc<tt»+a>«i»t*i»-r*ii«n=. 
»ibl. Fismwf«wi*»«f-r*cti=j:y»fc. 

1^. -izUy^E^-X 7^7f v37x^X (Selenomonas lac 
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% 



-r«»««^p-^*fflLxr*««i <Dz:t < fishes 

s££o*:MlK (A) <tFITC*Il5£;h,/c®& (B) £ik%. 

[0022] sfeaeteii^^ s***l£i*»i 
rt. -tzu/^x 5**^:7x*x»aic^s*Lfc 10 

UnizW®0>*:mW&&lto LTlsJUK Lfc8M*l::*t U 
S*««ILfcEW«*1 (D«««^P-^*ffl^TFISH 
JMr*frofc»«* S*«K*;hfcl*:fc8H^O0Ofll::S 

7^v7i^a (n) (*J2iT(Dii«a-ea-rc:t 

[002 3] N = BxC/A-B 20 

^^^--f £X H2L/tf->X (Pecttnatus cerevisiae) 
l=J5*S*lTl*«i:t*e— ^U^O-tr I// ^X 7^fv 30 



****** tl/tvi (Ci) SSAit, -tuy 
: E:J-Xt**->?x*X<B16S rRNAfC^M&^^S^J^^ 

i ic«-ra*««^a— ^t^**** ** -ti/fv 

X<7>16S rRNA(Z^MW*n—yS>-egaELfc^Q-^ 
(DftffTI-. OCTt <FlSHJBSr*fTofc. 

*ifcfi*H«^6P— ys>«BI**Lfc«* (A) fcFI 

Tcm*s*ifcM (b) *stfiu »*t*— 

-fel/^W 7^fv7i^XS (N) l±&Ta>«« 
[002 4] N = Bx C/A 

^a>«W!li»i:Bl»l"e**ta)-e**ttfftL\ 

[0 0 2 5] K*;/ h^P y MZc*:£>-tz ^E 

maRaturA^prte*— hp-b;bp— x. t-fnx 
pvdf^(D37 -1- ;u* — Jb(c«*K»A^^fiia>#^«*: y 

T-f 'J h*fflt^"C«»L. /W^'J **■&*—-> 

l. /w^yy-f-if— *>a>i/y^-jwD**3^6. -fe 
uy^txilo^SfTofco K^h^p^hcos^ 
^^2ic^^ 0 y. A«(Doa&je 

[O 0 2 6] 
[i2] 





pfET-ff OHM) No. 


..... 




1I2I3I4I5IAI7 




raumm 




• •**» **« *~» »». 


Pactinatus cemvixfiTjhrhfz 


DSMJXMfl7 




DSMftMfl? 


Safanomonas htcticifmx 








DSM20756 




' '» * * *«. # 
* * *"» *"i ,*"* ,***■ * 

' OOO 0 0 




DSM?07fffi 


Laatabacifkjs btrtwt 






ATGGH4 




J0M11R4 




DSM?D890 


Lastnbaaffusslantamm 


JGM1149 








JOMffira , 




JOMSftflR 


Escherichia cofi 


K-12 



[0 0 2 7] 



50 [BE*U«] 
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SEQUENCE LISTING 

<110&gt: Asahi Brewries Ltd. 

<120> A Nucleic acid probe for detecting the genus Selenomonas and 
a met 

hod for detecting beer turbid ing bacteria 



&lt:130&gt: 2001-54P 

&lt:160&£t: 7 

&lt:210&gt: 1 

<211&gt: 27 

&lt:212&gt: DNA 

&lt:213&gt: Selenomonas lacticifex 

&lt:400> 1 

aatcaagctc ccatgcggaa acttgac 27 

<210> 2 

&lt:21Ugt: 23 

<212> DNA 

&lt:213&gt: Selenomonas lacticifex 

<400&gt: 2 

gcaaagcgat tgcttacaag tag 23 

&lt:210&gt: 3 

<211&gt: 20 

<212> DNA 

<213> Selenomonas lacticifex 

&1t:400&gt: 3 

tggcttcctc gacgggtacc 20 

<210&et: 4 

&lt:211> 22 

&lt:2l2> DNA 

<213&gt: Selenomonas lacticifex 

&lt:400> 4 

aagactgact tgccttcccg cc 22 

<210&gt: 5 

&lt:211&gt: 20 

&lt:212&gt: DNA 

&lt:213&gt: Selenomonas lacticifex 

<400> 5 

aagaaagaca gtttcaatcc 20 

<210> 6 

&lt:21Ugt; 29 

<212&gt: DNA 

<213> Selenomonas lacticifex 

<400&gt: 6 

gccctcgcgg ggtcgctgct ctctgtcca 29 

&lt:210&gt: 7 

<211&gt: 20 

&lt:212> DNA 

&lt:213&gt: Selenomonas lacticifex 
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gttcgctcca cctcgcggtc 
[HM ] F I SH (F I uorescence in situ hybridization)^ 



20 

[12] tU/^tX ^^^*>7x^XCDga^$ 



M ] 




^SI^L/cSelenomonasM 



[i2] 




(51) lnt.CI.7 
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